Necessary and sufficient conditions are given for the local compactness of the Hewitt realcompactification υX of a completely regular Hausdorff space X; the conditions are expressed in terms of the space X alone. In addition, the local compactness of other extensions is considered.
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2. The local compactness of υX. The family Cψ{X) of functions with pseudocompact support, discussed at length in [9] and [11] , plays the major role in our condition for local compactness of vX. This is to be expected since by 2.1(d) below the isomorphism f-* f υ is an isomorphism of Cψ(X) with C κ (υX) . We write <g^(X) for the corresponding collection of zero sets.
The following results are either found in [4] or may be established using results from [4] .
(a) Z(Γ) = cl υx Z(f). (b) N(Γ) = iτA. JZ (υX-Z(f)). (c) S(Γ) = cl υX S(f) = c\ υX N(f). (d) S(f υ ) is compact if and only if S(f)
is pseudocompact. The following result from [11] is frequently useful.
Every support in a pseudocompact space is pseudocompact.
Since the isomorphism / -• f υ induces a bisection between real maximal ideals in C(X) and fixed ideals in C(υX), the following result is an immediate consequence of [4, 4D3] . THEOREM 
The space υX is locally compact if and only if Cψ(X) is not contained in any real maximal ideal.
We turn now toward a condition expressible in terms of X alone. For each ε > 0 and each feC(X), define U ε (f) = {xeX: \f(x)\ ^ ε}; this is a zero set in X. The following results are essential for our characterization theorem.
(a) If ε >
Proof. The proofs of (a) and (c) are straightforward. [4, 7.12(b) 
Let U(X) represent the set of units in C(X); by [4, 1.12] , these are the functions with empty zero set. Clearly the image of U(X) under the isomorphism / -> f υ is U(υX). A scale on X is a function ε: f ->ε(f) from ί7(X) to the positive real numbers. If ε is a scale, put g*(ε) = {U ε{f) (f): fe U(X)}.
THEOREM 2.5. A z-ultrafilter is real if and only if it contains
g"(ε) for some scale ε.
Proof. Let ε be a scale on X and let ^£ v be a hyper-real zultrafilter. By [4, 8.8] Suppose υX is locally compact and ε is a scale on X. By 2.3, Ψ(X) ς£ Λ€ V for any p e υX. Thus, by 2.5, 9^(X) U if (ε) lacks the finite intersection property; that is, condition RL is satisfied. REMARK 2.8. It is clear that we need consider in condition RL only those scales for which the family g*(ε) has the finite intersection property, since the condition is trivially fulfilled when some finite subfamily of g^ε) has empty intersection. The condition is also fulfilled trivially when <g^(X) contains a unit of C(X), and this occurs precisely when X is pseudocompact.
Certainly if ^(X) lacks the countable intersection property then it is not contained in a real z-ultrafilter. It will now be shown that <&Φ(X) lacks the property precisely when ^X is locally compact and (7-compact. Our condition is shown to be related to one given by Hager in [7] . Proof, (a) implies (c). If υX is locally compact and σ-compact then [3, XI, 7 .2] υX = \Jn =1 U n , where each U n is open and has compact closure and c\ υZ U n c U n+1 for each n. By [4, 3.11(a) 
(c) implies (b). Let X = (JΓ=iΛ> with A n pseudocompact and A n < A n+1 for each n. Choose for each n a function f n such that A c JV(Λ) c S(Λ) c AH-I. Then, by [2.2] each / Λ e CV(X), and clearly (b) implies (a). Let Γl~=i^(/*) = 0, where f n eC+(X) for each Then, by 2.1(a) and [4, 8.7] , flSU ^(/i) = ^^ and thus
Comfort [2, 4.6] gives another condition (C) which is equivalent to the local compactness of υX. A direct proof of the equivalence of (C) with the condition of Theorem 2.3 will now be given.
^ψ{X)
is not contained in any real 2-ultrafilter if and only if: (C) For each p e υX there exist pseudocompact subsets A and B of X such that p e cl, x A and A < B.
Proof. If X satisfies condition (C) and ^v is a real maximal ideal then there are pseudocompact sets A and B and functions f, ge C(X) such that p e cl yX A and A c Z(f) c iV(<?) c B. It follows from 2.2 that g^Cψ(X).
Since p e cl yχ A then / e M p , and thus g&M v . Thus CV(X) ί M*.
Conversely, for any p e υX there is / e Cψ{X) and g e ^f
Put A -S(k) and B = S(f). Since AcS(/), it follows from 2.2 that A is pseudocompact. Also p e cl^Zίflf), since ge^t p , so pGcl ϋX A. Finally, AaZ(h) and XBaZ(f), with Z(Λ) Π Z(/) = ^, so A <€ B. Thus condition (C) is satisfied.
3* The local pseudocompactness of X. The space X is locally pseudocompact if every point has a pseudocompact neighborhood. Locally pseudocompact spaces are discussed in [1] and [2] . The results in this section clarify the relationship between the local pseudocompactness of X and the local compactness of υX.
The space X is locally pseudocompact if and only if Cψ{X)
is not contained in any fixed maximal ideal.
Proof. Let X be locally pseudocompact. Then any point x in X has a pseudocompact neighborhood A. Therefore, there is / e C(X) with x e N(f) c A. Thus x <£ Z(f) and by 2.2, the set S(f) is pseudocompact, so / G Cψ(X). Therefore, Cψ(X) is not contained in any fixed maximal ideal. Conversely suppose Cψ{X) is contained in no fixed maximal ideal. Then for each x G X there is / G Cψ{X) with x G N(f), and thus S(f) is a pseudocompact neighborhood of x.
For 9 where 0(<g^(X)) is as defined in [4, 70] . THEOREM 
For each space X, fcX -L(υX) -int^ υX, and thus tcX is locally compact.
Proof. The relation L(υX) = int^ uX follows from [4, 3.15(b) ]. By [9, 3.1] , βX-fcX = Θ(^(X)) = cl^ (βX -υX), so KX = iτΛ βz υX. COROLLARY 
The space X is locally pseudocompact if and only if Ic/rl. In this case KX is the largest locally compact space between X and υX.
The following result is due to Comfort ([1] and [2]). COROLLARY 
The space X is locally pseudocompact if and only if there is a locally compact space Y between X and υX.
4* Functions with small support* Another ideal in C(X) plays an important role in connection with local compactness. Before discussing this ideal, the class of small sets will be examined, where a set AaX is small if any zero set contained in A is compact.
The set A is small if and only if every zero set that intersects
X -A in a compact set is compact.
Proof. Certainly in the latter condition holds then A is small. Now suppose A is small and Z is a zero set such that Z Π (X -A) is compact. If a is a cover of Z by cozero sets then finitely many of the cozero sets cover Z f] (X -A). Their union is a cozero set N(g)
and Z{g) Π Z is compact, since it is a zero set. Thus, finitely many additional members of a can be chosen to complete the choice of a finite subcover of Z.
The finite union of small cozero sets is small.

Proof. Let N(f) and N(g) be small, and let Z(h) c N(f) U N(g). Then Z(h) Π(X-N(g)) = Z(h) Π Z(g) c N(f).
Since N(f) and N(g) are small it follows from 4.1 that Z(h) is compact.
A function / e C(X) has small support if and only if N(f) is small. Equivalently, according to [4, 4E2] , the function / belongs to every free maximal ideal in C(X). It is clear from this latter characterization that the collection C S (X) of functions with small support is an ideal; this can also be shown directly from 4.2. REMARK 4.3. The term small support may be misleading; the condition applies to N(f) and not S(f). The ideal .C S (X) contains the ideal C K (X) [4, 4D5 and 4E2] . Spaces for which C K (X) = C S (X) are called μ-compact and are fully discussed in [9] and [11] ; in [9] 
the ideal C S (X) is called I(X).
The following result should be compared with [4, 4D1 and 4D3] , as well as with Theorem 2.3. THEOREM 
The space X is locally compact if and only if C S (X) is not contained in any fixed maximal ideal.
Proof. If X is locally compact then C K (X) is not contained in any fixed maximal ideal; since C K (X) c C S (X) then C S (X) is not contained in any fixed maximal ideal. Now if C S (X) is not contained in any fixed maximal ideal then for each xeX there is /e C S (X) such that xe N(f). Thus, there is a zero set neighborhood of x such that ZaN(f), and it follows that Z is compact. Thus X is locally compact. REMARK 4.5. One sense in which Theorem 4.4 is more appropriate than the characterization [4, 4D3] of local compactness is when the generalization to ϊ\ spaces and 7\ compactifications is considered. In [5] the compact small sets of a space X are defined as those sets such that any closed set contained in A is compact. It is shown there that the spaces for which each point has a compact-small neighborhood are appropriate generalizations of locally compact completely regular spaces. It is shown in [6] that results analogous to Theorem 4.4 hold for locally compact-small spaces.
5* The local compactness of ΎjX and fX
Two additional subspaces of υX are of special interest in connection with local compactness. Mandelker defines (in [11] ) a space X to be ψ-compact if C K {X) = Cψ(X), and Mandelker and Johnson define (in [9] ) a space X to be ψcompact if C S (X) = Cψ(X); they construct extensions ηX and ψX as the intersections respectively of the η-compact and the q/r-compact subspaces of βX.
The following results are shown in [9] . THEOREM 
The space ψX is locally compact if and only if X is locally pseudocompact and ^f(X) is round.
Proof. Let ψX be locally compact. Then X is locally pseudocompact by Corollary 3.4. Also ψX is open in βX, so βX -ψX is closed. By [9, 5.3] , C Ψ (X) = M β *-+* and thus βX -ψX is round; hence by [10, 4.2] <g^(J5Γ) is round.
Let X be locally pseudocompact and let <gψ(X) be round. By 3.3 and 5.2(a),Ic/rIc|I. Let peυX-X. Using 5.1(b) choose fe Cf(X) so that p e S(f υ ); since <gφ(X) is round there is g e Cψ{X) with Zg<Zf.
By [4, 7.14] , c\ βx Z(f) is a neighborhood of cl βx Z(g), and thus there is a compact set F with βX -c\ βz Z(f) c F c /SX -cl^ Z(gr). Since N(f)czβX-c\ βx Z(f) and (by [9, 3.1] ) /SX -υXacl βz Z(g), it follows that p G S(/ y ) cFc βX -cl^ Z(^f) c υX, and hence Thus |I = Λ:X and so ψX is locally compact. It is instructive in the use of scales to deduce directly from Condition (RL) that X is locally pseudocompact and &ψ(X) is round.
If X satisfies Condition (RL) then Xis locally pseudocompact and ^f(X) is round.
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